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(54) PRODUCTION OF POLYETHER 

(57)Abstract: 

PURPOSE: To produce a polyether by using a smaller amount of a compound metal cyanide complex so that 
the produced polyether may be equivalent to that obtained by using a amount of the catalyst and that it may 
be produced more economically inasmuch as the catalyst can be removed more easily. 
CONSTITUTION: A small amount of an initiator containing a compound metal cyanide complex catalyst in a 
relatively high concentration is reacted with a small amount of a monoepoxide. and after the addition of a 
large amount of an initiator and a catalyst, the monoepoxide is reacted in a low catalyst concentration until a 
polyether of a desired molecular weight is obtained. 
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1 

SI ©-f x->x-^-C^ryx;j?^D-'f H*Hig#anS 
^s-a-T*'Jx-7^;nt>Bg#«SjSU ^J:(.>t?s i ©i' 
xe^x-^'- 1 ig— as Vi«S;S:«m 2 ffl'f x->x-3' 

Aife-€-«i:#C03l?'Jx-7^;U4>W#:i:ll2©'fx->x- iO 

s 'J x-5^jui'ra«fC*i+««-&^«->7 ><tm 

T^JP+MflsiS 2 ra-f x->x-^'-®S^4Sllct y X5j? 
=t^-9-f H«s«:s-a-«::ts4*ai:-r-5:3<ux-5";i/S 

[«f*JS2] ffiffl-r«ISl«'fX->X-:5'-tl|2®i' 
.-.^X-^'-tCDSgJfc (i^lO!)-fX>'X-3'-/M2 
©-fXv'X-3'-) *«40/60J:0 5/95t?fei. 
1 ©Siii^. il9 

[Sf«5S 4 ] mi<o-( x->x-^'-tc:«-&ife«->T 

300~800ppiB«ftlU. S2©-1'x->x-5' 

sJ<UX-xJI^1'W#:fcSnit*. 1 ©ffljtfe. 

■y-'f Hc^»L/Tloaa%e^T©^yxJ}t*^^•^' H^Kis 3» 
siiT# u x-x;p*ra**««-rs, 1 ®SBi 

^, 

[0 0 0 1] 

!iSiH4l©* U x-7^;i/jR U :t-;i'©Mii^j*T7»«.. 
[0 0 0 2] 

x-7^;P^tt;}? 'J -i? 1^3^ >^ i:©-&fS«gioMfi, I^^m 

fintaa. iH«a!i. •t©^©fflj*»ci£<ffli»e.nTt»5. 

'fx->x-^'-ttA-(H) , (A : *K»^%fl:^«Si© 
*KS©**®^^£l»^^fcSS. n ; 1 K±®«?S) T? 

^*)an-5*KS^=tfl:^4&-r*-6. -fx^'X-^'-t 

t>-f=->x— 5'— iiUTffllJSn*. S6IC±E'fX5^ so 
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2 

x-^'-ic^ryxsp^^-y-'f Hi£S«:$ii-T^&n-&5}?ij 

[0 0 0 3] ^UX-T^JUSHJiE-rxj/X-^-fc^: 

©*5ttfl:^T*s. 

A-[-(-R-0-) -H] 

ZtjKU (-R-0-)tttyX5j?^U-'f HWHSiSiSUifc 

[0 0 0 4] ^'JX-5^;VSS:Sje-rs:^j£iib 
TyjW*U««E#«ETtCt/x4?=*^1J-'f H^&SlS^li-S 

VciJ U •> h 'J ^K1S. E<07)\>i3 U *JMb-& 

fc. •rft:to-fe^/x:«?:^-y-f H, mz-fu\*\^>-t^^ 

■i H©Stt'fb»cJ;D*fiSbfc^fiSSi^y:t— JW«M*&JPI 

tTttD, cnic*yx3)«=t^ij-f H*tMii#iniUfc^ia» 
*»*^-r5. 3}?ux-7";ng©5j^s**je5< 

;a:-5»c^nTSitfl:©ai^ttit^, c©«(Rjtt. iJ^S 
6500«± (3W«B©«^) •T?a»^c;ft«^!s:^&tyxJJ?^' 

00«Ji©d« U x-7^;USffl^j««^5^±:fCBll6-C*o 
/!:, 

[0 0 0 5] ttJKi:LTlg-&^JS->r>{b«I^* 
Sffl T3i< U X-7^;i'SSi«gf -5 d 1 14» S nTV»-6 

(fl|^». ^©3|eB#9lF^«I«#Re. DS 3278457. DS 32 
78458, US 3278459, US 3427256, US 3427334, US 342733 

5) . z. (ommt.ijspfm^'^ j ^-}v<D§E.fSLifi^is. < , 

*fcffi8&TK»^©# u x-7^;vas«jgt- -5 it* 

<D7)v^ *)m,m&mm\z)imvxm.u^mmM'>ft<x 
tts Gi«t;vtt:-ei/30~i/500 ) ti-^^if^at)* 

[0 0 0 6] 

fip-^. -f X>'X-:$'-lC*yxJ}t-9-'f K*raSR«:S-B: 

s«i»!©Slgfc*5ViT, -fxe^x-^-Jc^y-rsffi^^ 
>{b«ia«£tt«t©iMii*««v»«^, * y X5}«^rij- 

'f K©SJS:14*^<£T-r«. §i»«K#en«3lfJx-5^ 

;ps©ij'^a^***Ji2:<s-5, gi»wtc#sn-s:j<'jx 

[0 0 0 7] C©ajfl5©RlSlC:feft-5±l2PgS&)5Pft-r 
•5 «:» (citt!S«fl[^&ia*«. 1 3l* 'J X— r jPSSJ)S«Ji« U 

x-T->'l'S*^Si»?fi©'b©-C*5 i:-E-©ttS*sS«{>T 
ifiSV>>b©i:;G:«©T, #fi©»Mt&l^-r'6ilttt*-r 
^-rs»2:««. b«»&S«:©l!)M©Smi$»-¥-ni3 
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(3) 

3 

[0 0 0 8] 

[0 0 0 9] H^^JUv-ZMb^b^^ttKtD^ftT^^S: 

is$-a:T#>jx-7";p*M*s»eu ^li-e^io-f 

Xvx-3^-t[^— SSl^«S;5:S^2(^-rxexx-3^ 

&±s# u x~5^;^f^^H^^^^c;fe^ts^g^^JS>'T >fl:«& 

5^;^ * H 2 CD-r X v'X- ^ -OJl^ig^ ^ y X# 
^■y->f HSS^S$'a:SJi(h*«f«S^T'53i^Ux— 7^;m a? 

[0 0 10] :^^m\z^n^m:^mi^Tyimmmt,. 

S3tt"St#;ien'5o M' [IP (CN) ] (B2O) (R) - 

(1) 

[0 0 11] r:LtzV. W Zii(II).Fe(II),Fe(III).Co 
(II),Ni(II),Al (III),Srai)>Mn(II),Cr(III)>Cu(II).S 
D(II),Pb(II),Mo(IV),Mo(VI),W(IV).W(VI) f^E^^ 
*PfiFe(II)>Fe(III),Co(II),Co(III).Cr(II).Cr(II 
I),Mn(II),lin(III),Niai).vav).V(V) >^t*T*D. R 30 
a. b, yi^^XSyVt. ^MOH 

[0 0 12] -J^^(l) fC:fctt^M^mD(II)?^tJ?f^U 
<. iPtiFe(II),Fe(III),Co(II),Co(III) fs.Ef)m^V 

-So 

[0 0 13] ±)£or<i:<-flgS<l) Tf^t>$nS1g^ 

V-Y im liW (CN) ] (M^ X, y«±^ti^ 
e. f « Z, M2coil^#,hiHffi»lcJ:0S^*SiECDS 

[0 0 14] sjeUv'Ty j?<^^-h (JB) Z [ M» (C 
N) ] tt, Z {Ctt**-^7;^*U^JRStti;8g>i:"r§a 50 
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[0 0 15] c(om^mi^r>it^»m^m^^^t. ^ 

[0 0 16] jj?ux-7";ws«M«^yx3i^:^^i^-r 
^xv'X-5'-tcDS^!giicssjK^SF^s$-&TS«;$-a' 

^Ci:tc:cJ:0Si^$n'5>c ^fc. SlSJ^lc^/xiK^^-IJ- 
#^n^>7pU X— 5^;P^t|><DSST^t)bT20'-200ppm 

:i(omt^<omnmm\t. ie^-rb'fo'<x>'x-3^-* 

X-3^-rtiO«fflEfflflr3&t-^-C*oT'bRl6$1i:-6^y 
[0 0 1 73 2|ea!ggT«^yx:^^4^iJ-'f H<DS/S^^>^ 

nTt><fcVio «aaT?©ttj««fi*«KViCi:j;D. ^yx 

[0 0 18] *^^t::i5iiT, ±iHo^:^^^^»^n^ 
?6«-rs civile J: r)> ;/t:i:A»ME<Z>«fiEffl*t|l-T*o 

u:^. iaj*o«^t>^yx;S^ij-<H(DSjssaictt;« 

[0 0 19] *5698JC*5ttS«9ac!>S«-e«, ffi-g-^Jii 

i^7>itmmf^mmwtErm i co-r xv-x-^^-ic^y 

x;K=*^lJ--f H&RiS$ii-T3RUx-5^;i.*M«cS:fiiSr 
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(4) 
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[0 0 2 0] t^uji-y^)v^m»^w&'r^rz,ib(Dmi 
^X'>x-3^-i^;u^rcDN^;^£il±)&W^lx^<^o ± 

[0 0 2 1] €^^)aL-^)v^mw^wt\^rcmi. 'A\zm 

2 0-fX>'X-3^-<&Jn^5o «afC:feViT«. 3l^UX 
-7^;^*ra*i:^2cD-rxi>X-i$^-OS^^)5^Wx>' 
X-3^-i:?^S. Clc0S^-rX'>X-i5^-lC:fe^t^«« 
iSSH, # u x-^;v+ra»lc;fett^»«««<fc 0 ^bfi 
t^ifecDiif^o M«^2<D<xi^X-^-tt^afCffiffl 

[0 0 2 2] sa<!0R*S:i&a6SIS<DS'&-f ris^x-i' 
— J;i:fettS«ffll«S«, 50'-250ppltt-e*^^:^:*W^U 

xv'X-i$^-^tigijtc^lniUTt><k<, ^86m2a)>r 

X>'X-:$^-lCSSlinUTflEfflbTt>J:Vi. »2C0 
-rX'>X-<D< Xv'X-iJ'-lC^f -5»IKfleffia«50- 5» 

[0 0 2 31 ^KT^-f X'>X-i5^— i||2c^'f X'>X— 

-i$'-«h||2<D-rx>'X-i$^-tCDafiit (BlO-f- 
5xX-i$'-/^2(0-rx>-X-i$^-) 40/60-5/ 
95T»^ri:;0W*L/Vio 30/70'-10/90Ta^« 

[0 0 2 4] ^aoSjlBTtl, JilSS^-fx^/X-^- 
^KSSfcT&^ll-Ti^^^^yxiR^-tf-f K©KiKa;^«+4i' 

#^ns3}«ux-7^;i.fitiiH^<z)ffi-cii 

[0 0 2 5] BMOi>^S*Wrs#UX-'5^;USdt# 

^nJtS. M««j»Sr*S$U4^UX-5^;PS:f5^^«» 

«J«&ffiViT^yX)S^'9--f H&SJi6$'B:Tt)<tV>. «| 
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5 

^fi<0*KS3^3piJX-5^JHCX5^lx>::f^-9--f 
^MMISJC^^L/^cSx^lx>:t^-9--r K^S^B^ii-^ 

tjx-7^;vsicc:<D#s*affibT, ^cD«fc«s^fT 

[0 0 2 6] *a!MJci5WS-rx->x-:5^— «i>;^< 

it, eWi:-r^5jtUx~5^;i.S,i:0t>®i^^a<DfeOT 
^^0. if^b<«. BW«i:-r^3}^Ux-^;i.S|(D:^a 

CO 1 / 2 ^T, '^tz,\tim&^it 0 ©»^;&noooKT 

(^ife, eWtTS7pUx-^;i.Sco43^?S^T) oft 
SO»^fi© 1 / 2 £ilTT*>r>*«S^fc D CDiH^jO* 
[0 0 2 7] mi CO-rXv'X— — a:S2<Z)-rxi/X— 

aw^-r-53Kux-T';i'S(D4>^a)&tH<j^sf5^\ * 

KSSCT^^ l^-T ^ ^ D ^5>^S<^-r X '>x- - c^S 

u jL-^)vm(o^m\z^\i't9m\t^fs,^^ti^i^^ 
jicoa-g-tt^tc, *yxi^e:^it'f Ho#ftia:o^a 

fc^^-sa^tcH. *K»ft<Z)Si^S'f-vX-^$^-^ffi 

[0 0 2 8] -fXS^X-^— i:bT«4*JC2-'8ffl(D* 

FP^i>ft'&^i:bT«, fcii^t^X^lx-V^Un- 
;k :/ntri/>i5^Un-;i/;^t-(02ffiT;i/a~;K 

iru>, x^xhn— X. y;i^tfl — ;k v'o.— ^n— 
x:^<i:<04ffiJe;Ji(©T;m— i5<i:tXiine>coT;Pa 

Sli£:$-&T# e>ns e WftcJ: D fefiiJ^aco* U x-^ 

[0 0 2 9] lfX:7x/-;l'A. yzK 

tcT;i'=^i^>:t^i^-r F?^i:<7)^yx4^:^i^-r f^^^s 
^ -a-T^ 6 n s e Mifeo: o 'be ja^a© ;P u x— r;ps 

*i^-r FJ&:i:©^yx4^=*^1t>f FSS*$i^T^e>ns 
B»ttJ:r)'bfiih^a<0;J^Ux-5^;i/S3&taiSo -^<D 
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[0 0 3 1] rne»-rxi^X-:5^-i:UTtt«f{rl-'#. 

[0 0 3 2] :$^^mz^n^^/x,ii^^^^\i\x. mm •■ 

»3Je;Ji0^ryx#:^1j--<HT^D> #fC^^S3£A± 

\t. >^Dt! l/'>:^--:^^-y->r h\ 1. 2 

2,3-:/^l<>:t4^lJ-'f H> xh!i^n;i/t:H.U>?^ = 

!ft$)SV\«^n6(7)2aJ5i^J::^;rcli-ene>^:X^l/>:^ . 

Hi-^x^^>::r4^if-f h\ $c:ne.^>/x3j^^^if>f Yt. ■ 
[0 0 3 3] n^n^^^ux-^)vm<D^i^m}tmzm: 

t;:»*b<tt, -Yxs^x-iJ^-co^KSafeOVi^^l^^^ 
ittf. 200 vkT< »Jcioa £;T3&^asT*«o 

S'^200.mz5--eO(Df&^^')Ji^9')V^O:t—JVf}li» 
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[0 0 3 4] :*5!Wc<J:r)S6ns#»Jx-5^;^3p»J:t 

xm v> '^n-sst^ u ^ >issffl<D3K u :t-;^a: vx& 

't^mm<Dmm^^mm(om^^\zhm\^'^^ti^o. ^ ^ 
\z. mmm. :«&*.ifpi&*>: ^(om(omtvx: 

^fr^t r) %ibnr:its U x-5^;l'Mf^7;P.=^;^x~5^;l^ft; 
iy)VitmfSiE(Of&<Dit^^\zmi9i^Vxm^ cD^i* 

[0 0 3 5] «T(C*^?g^*lS««J:feJ:r;ttiK««l»C<fcD 

mp^mzmmr^iA. z.ti^mmm\z<D?^m 

[0 0 3 6] 

^^4*^aiooo(o^ij-iru>-:/afcru>:r=^^it^ Hft 
ln«& 120 g ic:. MiaA=^-9:>-T / h/^^>r 
A«#««tO. 08g *»Jnb> . 120t:JC:fet<>T>^D t! u> 

fin«j 880g:a:M«a^^-9-v7y37\*jP5^^h/i5f^'f 

«fl:«»0.13gS:»ttljl«b> :120t:(C:feVi-C:/DtrW 
>:t*it-r Hl976g&R*$^T, *K^54.70:PU 

;l^*<D«««fifi;70ppmT*D. .■eo3te«ia:25t:jc*5V> 

T620CP , (mm^m»fM> / m?^m^'=^ toffi 
m.i2T»ofco 

[0 0 3 7] [^JfiM2]; i 
^i^53'^SlOOO(O^UirU>->^Db!l/>:r^-!J-'f Hf* 
fin^^ 250 g \z. M»^^-*->7 / a/\*;i^5^-^ h/^^^-^-f 
u^^m^ 0. i65=g ?&^giinb> i20t:ic:fev^T:/n tru' 

b5l£i^^^ai000<O^U-fe'J>-yDt!l^>:t4^1J-< H 

f*joei 750:g tMSii^^^i^y J n/N*;i/T— h/i^^.-r 
ASfl^ittlK o.045g&»lin«B^U i20t:jc^(.iT:/p 

2S »j v' tf u > h ij i!c-r^^%tt. m^nuL^^} 
i!r-)\^^<r>f&wemt :70ppmT*0>^ ^a)ttKJi25lc:{c 

t^T630cp . . MS^^iH^ / (ft¥i^iH4» = 
(0Mm.l3T^ofe. 

[0 0 3 81 [JttSfWl]: 
^^»TSlOOO(D^U-tU>--yPt!l^>:t=^it< H« 

A»<*:«IR0. 45g i£»linU . :120t:rc:feViT:?^P t!U> 

:*^>^:/p If h u :t-;v*#rco #e>n;^c* u 

*O»Jiaiffi«150ppm-T?*Dv -€-<Z)ttatt251Cfr:felri'r 
620CP ' , (a«¥^iHF«) / COfitt 
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[0 0 3 9] [tt»m2-i 

lifl®iiooogi::. wn^^^^i^ryn/vuv^-h/^v^ 

A«fr«KO. 21 g SrSiDb, 120i::iCfeViT:/D t! 

750CP , (sa^^5«^a) / (»¥i^5Hfa) om« 

1.29T*o;to 10 
[0 0 4 0] [Jt«^J3] 

A^flcMiKo. 15 g ^^HD i2ot:tc:fe v^ry □ tf 1/ > 

06g S^iinS'&U, l20t:JC:fel'iT:/nb!l^>:t^1f-f 
FIOOO g S:S*:S-e-T. *SSfiHi55. SO* U :t=*^->y D 
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[0 04 1] 
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#P¥4-2 16 8 2 3 



[^trPl l¥ (1 9 9 9) 4^2 70 



(<arM#-^l #^¥4 — 2 1 6 8 2 3 
(<2iPB] ¥fig4¥ (1 9 9 2) 8>^ 6 B 
I¥ii^$cl <2^M#m^«4 — 2 1 6 9 

#IS¥2— 4 113 3 8 
IH^<l#fF^M^6)ISl 

C08G 65/28 NQP 
[F I] 

C08G 65/28 NQP 



[tlWBl ¥J*9¥1 2.^ 8 0 

< t ifiw^KS^Wi-^-f = v^^-i5'-(-^/^^ 

ISlco-^' = ->3l-^-{>:^y3lJK^1^'1' K^M«f+ADS 
^ V'i- ^ - 1 l^-fc 5 V ^(iM/<C 5 ^ 2 (D-Y = v'^- ^ 
A^fc ^ro 1 1 co;if y ^i-x/i^^TbW t II 2 (D-r = 

=^r■^^-r K*S^£;^-fr5Ci:^Sr!|#m<^-r•5^y^-r/^« 
[»*«2l ^ffli-5^1«^-l' = ->:3i-^-<!:^2(^-Y 
(^xf-i^ai-:?-) ;4S40/60~5/95r-fe.5, 1 

*i6<](c# /-K y ^~7-j\^m.'¥(oms.X'»t> lt2o~ 

200ppinT-*)5, if ^JI 1 ^ fca 2 lEiS oMiSfe. 

[»*«4l ^iW'f^-y^ii-^-fc^^^S-yTWk 

i^^^/tt^iS: 300~800ppni^ADL. f^2<D-< =-'y3L—Si 
-JC«^^JS->T Wl:i^^«i:tt!SiSr250ppm«T^ LT 
7Kyi-x/i-4'Mmc*0;t5, 1 ^_2j.^itaJ£ 

[iS*95] ^l(D^::iv'a:-^-(r, ^l<^^^->ai 

-*l 1 



$-frT;j^y:^-x/w+rBW^i?jt-r-5, is^g K 2, 
3±feH4iatfe (ptjifefe„ 

[^ggttiE2] 

[MlE*J-*SgiSl 0 0 0 1 
[00 0 1] 

[*|iE>t^«SiS] 00 10 

[0 0 10] *liMJc*jft5^^M'>TWl:!^m 
li. Hf[|5<2i*n0-i|(cs^$tLTi/^SJ;5tcTIB-^^(l) k> 

m'. [m', (CN),]b (H2O), (R)4 - (1) 
[ME^^^i^S] 0 0 13 

[00 1 3] ±jzg(^)ri:<-^^ (1) x'mt>^ti^ 
tmmo z f4*^, T/u:*y^Js. t/u;*; y ±«^s/£ 
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miEM^ms^] 00 15 

[0 0 15] :i<Dm±^m^>T>immm^m^^^t. 

[0 0 16] /^fy3l-7•/^s^ia«^/^JK:3f^^'1' h^t 

#ejn'5 5J^ il ^— x/i'S'f'WS^T^i? LT20~200ppm 

- ^ - tfi -^-C- o -C t S^S $ -tt 5 ^ 

imiEM^mB^] 00 18 

[0 0 181 ;$:^B^^^joV^T. ±IE<0S!)*;i5^»§ti5 

5fti!ft-r 5 r t IC i t) , fc t ^ttl«0^-^fflS7)5|^-T'S) 
^Xh±m(nXo^j:i^mt\mt£i>m^^mm^iv 



[ffilEj^tl^^SiSl 00 19 

[ffiiErt^l 

[0 0 191 2|s:|gg^|CfcMt-5HilS<7>5f£:T-tt, ^-g-^JS 

K^SlS^ittTjfyji-x/i'+FBWSrMit-r 
-5o mlSlc^bntSMif^i^Ji, ^i©-r^->i-^'-»c 
*f UT200ppmSrjffi;?. 5 :i i AW* UV ^ ±RSl4800ppm*s 

^ l,\,^Mmmmt 300~700ppmT-fc5o 
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